Analysis of steady-state protein phosphorylation in mitochondria using a novel fluorescent phosphosensor dye.
The phosphorylation of mitochondrial proteins is pivotal to the regulation of respiratory activity in the cell and to signaling pathways leading to apoptosis, as well as for other vital mitochondrial processes. A number of protein kinases have been identified in mitochondria but the physiological substrates for many of these remain unknown or poorly understood. By necessity, most studies of mitochondrial phosphoproteins to date have been conducted using in vitro incorporation of 32P. However, proteins that are highly phosphorylated from in situ reactions are not necessarily detected by this approach. In this study, a new small molecule fluorophore has been employed to characterize steady-state levels of mitochondrial phosphoproteins. The dye is capable of sensitive detection of phosphorylated amino acid residues in proteins separated by gel electrophoresis. When the fluorescent dye is combined with a total protein stain in a sequential gel staining procedure, the phosphorylated proteins can be visualized in the same gel as the total proteins. To optimize resolution of the proteins in mitochondria, a previously described sucrose gradient fractionation method was employed prior to gel electrophoresis. Phosphorylated proteins, as defined by the fluorescence of the phosphosensor, were excised from the gels and identified by peptide mass fingerprinting. One novel and prominent phosphoprotein identified in this manner was determined to be the 42-kDa subunit of mitochondrial complex I.